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(57)Abstract 

PROBLEM TO BE SOLVED: To solve such a problem 
that a conventional ozone treatment method or a 
conventional UV light treatment method as a method for 
treating the surface of a polyolefin film such as 
polyethylene film or polypropylene film has given an 
insufficient surface oxidation degree and has not thereby 
not provided a decorative sheet having a sufficient 
adhesive force for building materials. ^ 
SOLUTION: This method for treating the surface of a 
plastic film by the combination of an ozone treatment 
with a UV light treatment comprises supplying an ozone- 
mixed gas 1 comprising ozone, oxygen and nitrogen to a 
gas supply pipe 1 1 to introduce the mixed gas 1 into a 
UV light irradiation device 12, irradiating the ozone- 
mixed gas with 185 nm UV light and 254 nm UV light 5 
emitted from UV light lumps 4 in the UV light irradiation 
device 12 to generate ozone and active oxygen, 
delivering the mixed gas containing the ozone and the 
active oxygen to a gas-blowing potion 13 through a 

connecting pipe 11a, and subsequently blowing the delivered mixed gas on a plastic film 3 from a 
extrusion nozzle 13a to continuously treat the surface of the plastic film. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surface art of the plastic film characterized by spraying the mixed gas which 
irradiates the ultraviolet rays which make 254nm 185nm and the main wavelength, is made to 
generate ozone and active oxygen, and contains this ozone and active oxygen on a plastic film 
front face, and carrying out surface preparation to the mixed gas which consists of ozone, 
oxygen, and nitrogen. 

[Claim 2] It introduces in the black light equipped with the ultraviolet ray lamp which emits 
ultraviolet rays (185nm and 254nm) for the mixed gas which consists of said ozone, oxygen, and 
nitrogen. Irradiate ultraviolet rays at this mixed gas, generate ozone and active oxygen, and the 
mixed gas containing this ozone and active oxygen is sent into the gas spraying section. From 
the delivery of the gas spraying section, to the long plastic film which moves continuously The 
surface treatment approach of the plastic film according to claim 1 characterized by spraying the 
direction of a right angle, or hard flow to the flow direction of a film, and processing a plastic film 
front face continuously. 

[Claim 3] The surface treatment approach of the plastic film according to claim 2 characterized 
by for a pipe conveying the mixed gas containing the ozone and active oxygen which were 
generated within said black light, spraying plastic film from the delivery of the gas spraying 
section, and processing a plastic film front face continuously. 

[Claim 4] Claim 2 characterized by processing gas ********** and a plastic film front face for 
the mixed gas which contains ozone and active oxygen on a plastic film front face continuously 
in the approach of spraying the mixed gas containing the ozone and active oxygen which were 
generated within said black light on plastic film from the delivery of the gas spraying section 
where the gas spraying section and some plastic film are sealed with electric shielding 
equipment, and the surface treatment approach of plastic film according to claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can be used for wrapping, such as a makeup sheet for 
building materials using these films or sheets, or food packing, about the surface treatment 
approach given in order to raise the adhesive property of polyolefine system resin films, such as 
polyethylene and polypropylene. 
[0002] 

[Description of the Prior Art] Conventionally, as for the makeup sheet used as facework 
material, such as interiors, such as a wall of a building, and head lining, furniture, and a cabinet, 
many Pori chlorination vinyl sheets are used for the base material sheeL For example, a grain 
pattern etc. is printed to the Pori chlorination vinyl sheet, and there are what carried out the 
laminating of the transparent Pori chlorination vinyl sheet to this, and a thing which performed 
embossing to the still more transparent Pori chlorination vinyl sheet. Moreover, the makeup 
sheet which used polyolefine system resin sheets, such as polyethylene (it considers as 
Following PE) and polypropylene (it considers as Following PP), is also used as what is replaced 
with the Pori chlorination vinyl sheet. Furthermore, PE and PP are used for all fields as various 
kinds of wrapping, such as food packing, and are a very important ingredient. It is mostly used as 
heat-sealing material for sealing contents especially. 
[0003] 

[Problem(s) to be Solved by the Invention] However, for polyolefine system resin films (or sheet), 
such as polyethylene and polypropylene, the approach of adhesive strength with printing ink or 
adhesives not being enough since it does not have a polar group, and performing corona 
discharge treatment to the front face of a polyolefine system resin film, the approach of forming 
a primer layer, etc. are **************. Moreover, the ozone approach, the ultraviolet-rays 
approach, etc. are performed as the surface treatment approach of a polyolefine system film. 
However, these approaches have merits and demerits and were not able to obtain sufficient 
adhesive strength as a makeup sheet for building materials. Although especially an ozone 
approach and an ultraviolet-rays approach were simple and it could do in low cost, there was few 
oxidation extent of a polyolefine system film front face, and sufficient adhesive strength was not 
obtained. Therefore, in this invention, a header and this problem were solved for making [ many ] 
the yield of active oxygen required in order to oxidize a polyolefine system film front face by 
combining ozonization and ultraviolet treatment. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, the surface 
treatment method of plastic film was performed as follows. Irradiated the ultraviolet rays which 
make 254nm 185nm and the main wavelength, the mixed gas which consists of ozone, oxygen, 
and nitrogen was made to generate ozone and active oxygen, and it considered as the surface 
art of the plastic film characterized by spraying the mixed gas containing this ozone and active 
oxygen on a plastic film front face, and carrying out surface preparation. 
[0005] Moreover, it introduces in the black light equipped with the ultraviolet ray lamp which 
emits ultraviolet rays (185nm and 254nm) for the mixed gas which consists of said ozone, 
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[Embodiment of the Invention] Below, this invention is explained at a detail, making a drawing 
reference. Drawing 1 is the mimetic diagram having shown the outline of each process of the 
surface treatment approach of the plastic film of this invention. Drawing 2 is drawing having 
shown the outline of the surface treatment approach of the plastic film of this invention, and is a 
mimetic diagram when linking the gas spraying section and a black light directly. Drawing 3 is 
drawing having shown the outline of the surface treatment approach of the plastic film of this 
invention, and is a mimetic diagram when connecting a black light with the gas spraying section 
in a pipe. 

[0014] The surface treatment approach of the plastic film of this invention The process which 
supplies the ozone mixed gas 1 which consists of ozone, oxygen, and nitrogen to the gas supply 
pipe 11, and is fundamentally introduced in a black light as shown in drawing 1 , The process 
which ultraviolet rays 5 are irradiated [ process ] from an ultraviolet ray lamp 4 within a black 
light 12 at ozone mixed gas 1, and generates ozone and active oxygen, It consists of processes 
which spray the mixed gas 2 (active oxygen content mixed gas 2) containing ozone and active 
oxygen on plastic film 3 from the gas spraying section 1 3. 

[001 5] In the surface treatment approach of the plastic film of this invention, since the mixed 
gas (it only considers as ozone mixed gas below) of ozone, oxygen, and nitrogen is used, it is 
necessary to supply this ozone mixed gas. Ozone mixed gas sends air into an ozonizer, can 
generate ozone, can produce the mixed gas of ozone, oxygen, and nitrogen, and can supply and 
use this for a direct gas supply pipe. Moreover, what filled up the chemical cylinder with the 
ozone mixed gas produced with the ozonizer can also be used. In addition, when sending oxygen 
into an ozonizer and generating ozone, since the mixed gas of ozone and oxygen was obtained, it 
was also possible to have used this mixed gas, but by burning combustible material, since the 
mixed gas of ozone and oxygen had ****** and inconvenient handling, it used the mixed gas of 
ozone, oxygen, and nitrogen in this invention. 

[0016] Next, the surface treatment approach of the plastic film of this invention is explained. As 
shown in drawing 1 , the ozone mixed gas 1 which consists of the ozone obtained as mentioned 
above, oxygen, and nitrogen is supplied to the gas supply pipe 1 1, and is introduced into a black 
light 12. The black light 12 is equipped with the ultraviolet ray lamp 4 which emits ultraviolet rays 
(185nm and 254nm), and ultraviolet rays 5 are irradiated by the ozone mixed gas 1 introduced 
into the black light 12. When ultraviolet rays (185nm and 254nm) 5 are irradiated by ozone mixed 
gas 1 from an ultraviolet ray lamp 4, as mentioned above Ozone (03) is generated from oxygen 
(02), and active oxygen (O) is further generated from ozone (03). It becomes the mixed gas 
which contains active oxygen (O) in addition to early ozone, oxygen, and nitrogen (let the mixed 
gas which contains this ozone (03) and active oxygen (O) below be active oxygen content mixed 
gas). 

[0017] Subsequently, active oxygen content mixed gas 2 is sent to the gas spraying section 13 
through connection pipe 1 1a, and is sprayed on plastic film 3 from delivery 13a of the gas 
spraying section 13. While plastic film 3 is usually supplied from winding and is moving a roll 14 
and roll 14a continuously, active oxygen content mixed gas 2 is sprayed, and a front face 
oxidizes by active oxygen. Of course, in order to make [ many ] whenever [ oxidization / of 
plastic film ], when it is necessary to lengthen the contact time of plastic film 3 and active 
oxygen content mixed gas 2, in the box into which active oxygen content mixed gas 2 was put, 
plastic film and active oxygen content mixed gas 2 are contacted, and are processed so that it 
may mention later. 

[0018] Although ozone is gas which is easy to decompose, since toxicity is shown when it leaks 
to work environment, according to U.S. ACGIH, threshold limit value of the ozone in labor 
environment is set to 0.1 ppm, and this numeric value is respected even in Japan. Therefore, 
since it cannot emit into work environment after spraying active oxygen content mixed gas 2 on 
plastic film 3, it is necessary to perform spraying of active oxygen content mixed gas 2 to plastic 
film 3 within a sealing system. To spray active oxygen content mixed gas 2 on plastic film 3 in 
the state of opening, it is necessary to use an aspirator, to attract the air of the perimeter 
immediately after spraying active oxygen content mixed gas 2 on plastic film 3, and to make it 
active oxygen content mixed gas 2 not spread in work environment. 
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mixed gas to a black light is increased, even if it increases the flow rate of ozone mixed gas, a 
required ozone level and active oxygen concentration are obtained easily. 
[0025] Moreover, as shown in drawing 4 , an ultraviolet ray lamp is incorporated into the gas 
spraying section 13, a gas blowing device 10 is constituted, ultraviolet rays are irradiated from an 
ultraviolet ray lamp 4 at ozone mixed gas 1, and there is also a method of spraying the active 
oxygen content mixed gas 2 which carried out UV irradiation on plastic film 3. Although it is the 
approach which was excellent as a deployment of active oxygen since this approach is sprayed 
on plastic film before ozone and active oxygen which were generated by UV irradiation decrease, 
a problem is in a gas blowing device in [ inclusion ] tooth space about many ultraviolet ray lamps, 
and there is a limitation in the throughput of plastic film. 

[0026] As an ultraviolet ray lamp used for this invention, the low pressure mercury lamp which 
emits 185nm and 254nm as ultraviolet rays is used. Although there is a lamp of 25W (watt), 40W, 
56W, and 350W grade various kinds as an output of an ultraviolet ray lamp, since the thing of high 
power can gather production speed to the surface treatment of plastic film, to it, it is desirable. 
However, in a certain case, the tooth space of a black light may use many ultraviolet ray lamps 
of low-power output enough, arranging. In order to gather the speed of the surface treatment of 
plastic film, dozens of ultraviolet ray lamps are usually used for juxtaposition from several, 
arranging them in it. The number of the ultraviolet ray lamps used is selected by the throughput 
of plastic film. 

[0027] Although the surface-preparation approach of this invention can be used for all the 
plastic film that needs surface preparation, the film of polyolefine system resin without a polar 
group is mainly used. As polyolefine system resin, a resin independent or the things which were 
mixed two or more sorts, such as polyethylene, polypropylene, ethylene propylene rubber, an 
ethylene butene-1 copolymer, a propylene butene-1 copolymer, 1, butene-1 propylene ethylene 
and 3 yuan copolymer, and butene-1 hexene 1, and polybutene 1 octene the copolymer of 1.3 
yuan, and the poly methyl pentene, are mentioned, for example. 

[0028] Moreover, an elastomer component can be used together and used for the above- 
mentioned resin in order to raise flexibility and workability. As an elastomer component, 
thermoplastic elastomer, such as polyolefine system thermoplastic elastomer, a styrene 
thermoplastic elastomer, and thermoplastic elastomer polyester, is mentioned. In addition, among 
this, polyolefine system thermoplastic elastomer can be used as polyolefine system 
thermoplastics, even if independent. 

[0029] Various rubber is mentioned as an elastomer, and as rubber, although it is diene system 
rubber, hydrogenation diene rubber, olefin system copolymer rubber, etc., hydrogenation diene 
system rubber is desirable especially. Hydrogenation diene system rubber makes it come to a 
part of double bond [ at least ] of a diene system rubber molecule to add a hydrogen atom, 
suppresses crystallization of polyolefine system resin, and has the role which makes flexibility 
and transparency raise. Moreover, if diene system rubber is generally added to polyolefine 
system resin, although weatherability and thermal resistance fall from diene system rubber 
additive-free polyolefine system resin for the double bond of diene system rubber, in order to 
saturate the double bond of diene system rubber with this invention from hydrogen, there will not 
be the weatherability of polyolefine system resin and a heat-resistant fall, either, and it will 
become good. 

[0030] As diene system rubber, there are polyisoprene rubber, butadiene rubber, isobutylene 
isoprene rubber, propylene butadiene rubber, acrylonitrile-butadiene rubber, acrylonitrile 
polyisoprene rubber, styrene-butadiene rubber, etc. Olefin system copolymer rubber is the 
elastic copolymer which added two kinds or three kinds or more of olefins, and at least one sort 
of polyenes which may be copolymerized, as an olefin, ethylene, a propylene, an alpha olefin, etc. 
are used and 1, 4 hexadiene, annular diene, norbornane, etc. are used as a polyene. As desirable 
olefin system copolymer rubber, the elastic copolymer which uses olefins, such as ethylene 
propylene rubber rubber, ethylene propylene nonconjugated diene rubber, and ethylene butadiene 
copolymer rubber, as a principal component, for example is mentioned. 

[0031] As an addition of rubber, it considers as 1 - 90 weight section extent to the polyolefin 
resin 100 weight section. In case of under 1 weight section, the elasticity by rubber addition, an 
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[0037] Furthermore, while sealing the part on which the gas of the gas spraying section 1 3 and 
PP film 3a is sprayed with electric shielding equipment 1 5 and making it active oxygen content 
mixed gas 2 not leak in work environment as shown in drawing 6 (a), PP film 3a contacts active 
oxygen content mixed gas 2, and surface treatment was made to be carried out within this 
electric shielding equipment 1 5. Electric shielding equipment 1 5 was made into the magnitude 
which can cover the gas spraying section of the film of 600mm width of face, and 600mm width 
of face, and set die length to 1000mm. 

[0038] The gas spraying approach supplied the ozone mixed gas 1 produced with the ozonizer to 
the black light 12 in the time of 12m3 of rates of flow/like the example 1, generated ozone and 
active oxygen, sent the active oxygen content mixed gas 2 to the gas spraying section 1 3, and 
sprayed it on PP film 3a in the time of 12m3 of rates of flow/from delivery 1 3a. PP film 3a was 
heated at 120 degrees C at the heater, and passed the inside of electric shielding equipment 15 
at 20m speed for /. Therefore, the contact time of PP film 3a and active oxygen content mixed 
gas 2 was 3 seconds. 

[0039] (Example 3) With 40-micrometer [ in thickness ] and a width of face of 600mm PE film 3b 
was produced by the tubular film process using polyethylene resin (Mitsubishi Chemical make). 
Moreover, as shown in drawing 7 (a) and (b), the black light 1 2 equipped with six LGTs 
(ultraviolet ray lamp 4) of U tube-like low pressure mercury lamps of 350W which emit ultraviolet 
rays (185nm and 254nm) was produced, like the example 2, the gas supply pipe 1 1, connection 
pipe 11a, and the gas spraying section 13 were connected to this, and the gas blowing device 10 
was constituted. D rawin g 7 (a) is a type section Fig. when spraying active oxygen content mixed 
gas 2 on PE film 3b within electric shielding equipment 15 using a gas blowing device 10, and 
dra wing 7 (b) is the plan of the (a) Fig. 

[0040] While ozone mixed gas 1 passed through the inside of a rectangular parallelepiped with a 
die-length [ of 350mm ] x width-olH'ace [ of 300mm ] x height of 10mm in the die-length 
direction, it was made for ultraviolet rays to be irradiated since the effective exposure range of a 
black light 1 2 became width-of-face [ of 300mm ] x die length of 350mm by arranging an 
ultraviolet ray lamp as mentioned above. Moreover, the configuration of the gas spraying section 
1 3 was made to be the same as that of an example 2. 

[0041] Furthermore, as shown in drawin g 7 (a), the part on which the gas of the gas spraying 
section 13 and PE film 3b is sprayed was covered with electric shielding equipment 15. 
Magnitude of electric shielding equipment 15 was made the same as an example 2. 
[0042] The gas spraying approach supplied the ozone mixed gas 1 produced with the ozonizer to 
the black light 12 in the time of 12m3 of rates of flow/like the example 2, generated ozone and 
active oxygen, sent the active oxygen content mixed gas 2 to the gas spraying section 13, and 
sprayed it on PE film 3b in the time of 12m3 of rates of flow/from delivery 13a. PE film 3b was 
heated at 100 degrees C, and passed the inside of electric shielding equipment 15 at 20m speed 
for /. Therefore, the contact time of PE film and active oxygen content mixed gas 2 was 3 
seconds. 

[0043] As compared with the conventional ozonization, wettability of the film processed in the 
examples 1, 2, and 3 improved greatly, and the adhesive strength after dry laminate improved 
sharply. 
[0044] 

[Effect of the Invention] Since according to this invention active oxygen concentration is made 
[ many ] and plastic film is sprayed as compared with the conventional ozonization, oxidation is 
promoted and wettability of a plastic film front face improves sharply. Therefore, also in the case 
of polyolefine system resin without a polar group, adhesive strength with printing ink or 
adhesives can be raised. Therefore, even when using this invention for manufacture of the 
makeup sheet for building materials and a polyolefine system resin sheet (or film) is used, the 
adhesive strength between each class will become powerful. Therefore, in the back process of 
the makeup member which stuck the makeup sheet, V cut fitness and bending processing 
suitability can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram having shown the outline of each process of the surface 
treatment approach of the plastic film of this invention. 

[Drawing 2] It is drawing having shown the outline of the surface treatment approach of the 
plastic film of this invention, and is a mimetic diagram when linking the gas spraying section and 
a black light directly. 

[Drawing 3] It is drawing having shown the outline of the surface treatment approach of the 
plastic film of this invention, and is a mimetic diagram when connecting a black light with the gas 
spraying section in a pipe. 

[Drawing 4] It is drawing having shown the outline of the gas blowing device used for the surface 
treatment of the plastic film of this invention, and is a mimetic diagram when equipping the gas 
spraying section with an ultraviolet ray lamp. 

[Drawin g 5] It is an explanatory view at the time of processing about a plastic film front face by 
the example 1. 

[Drawing 6] It is an explanatory view at the time of processing about a plastic film front face by 
the example 2. 

[Drawing 7] It is an explanatory view at the time of processing about a plastic film front face by 
the example 3. 
[Description of Notations] 

1 Ozone Mixed Gas 

2 Active Oxygen Content Mixed Gas 

3 Plastic Film 
3a PP film 
3b PE film 

4 Ultraviolet Ray Lamp 

5 Ultraviolet Rays 

10 Gas Blowing Device 

1 1 Gas Supply Pipe 
11a Connection pipe 

12 Black Light 

1 3 Gas Spraying Section 
13a Delivery 

14 Roll 
14a Roll 

15 Electric Shielding Equipment 

21 T Die 

22 Extruder 

23 Cooling Roller 

24 Nip Roll 
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-<;ui*l::ft£-3lt;h.l4\ t^u^u?^ >^:7^ua*® 
M:iRilj0!>SttSl3lC&ttMLTmtfl(fijt$4t. 

[0009] $tz. tf'Jj-i'ZP-o'&y-o^S.WtfyS 

(E l r jf jsttrotttt ft o r & y ttfrfis ©r*. *° u * 
U 7 -f >^ 7 ■< » £ ft y , aMitttf «t < ft 

U. fflW-f>4r*tfl!)l©»1tA«lRl±-rS. tot, ±15 
#X + 1= rSi&mm £ V # **! *. * 

SSI-ft#oit^.zi:3b<. *S6Ha>*#ft#^ > Mcft 

So 

[00 i o] *mn\z£>^xit. m 

*, Sife*>'bft-5;S-&**x (.HIT* V'>}g.-£ fix t-f 
3) ic. ^X^^^^-f^l/AaSlcft^^lt-Sitfr 

l=. 1 8 5nmM2 54nm$iS«IttSSn« 

^iS*-B-ft*<e>. 7-c;uA(7)5it^73iS]i^*H-rit^*[fi] 

[001 1 ] mm^-y'^m-Bfixizmn^mM 
>5B* a*x ic jenia ssw LT^y>t sen* st* t 



i-cty. «j«fiiaa>iRi±*is-3fc. 

[0012] li:. tfXft^oitSiJir^.f^AO-gp^ 

# x £ 7 ;u aic ft £ o it & c t let y . 7£&&m-&m 
m-sfixzftmmmwzMh&^tztoit-f&tmz. 
f£&mm**&-& fixtzf^xj-v<py^^Acom^ 

cfc y<sji-rsci:*<r'^-i)o 

[0 0 1 3] 

[5§BJi(D§tJS©fl3lg] 61TI=, SI®£#!5SlcLftA<t># 

fiBj^i$$ii-SiBj-rs„ eh t**mmo>7*^xTv<?7 

mzit^mmoy^x^v^ n ;ua<d«®ms 
Jsmomm ^Lti-e, # x ft * o i*» t stings* 

[0014] ^mm<D^x^v^y-< ;uA©«®«va 

a^Wlcii. g|i iz^^-.feaic. ^-'/>. IS 

Itffittgai 2^X'*^>^fiXMzm9\-^>Zf4 
&Z>m9\-®5$m8tLX**/ts£f£te.&Lm&m±2li:Z> 

jimt, *>j>t7£&&m&'£m-?z>m-gfix2 cstt 

^*#*;I-&73X2) ^**Xft#Olf$Pl 3A\b^7. 
^ ^7 7 ^ ;u A 3 ir ft * -o It & X?M An & $ *i i, . 
[0 0 1 5] *f|B^©^X5 1 ^<7^<;i/A<Da®ftiS 

vismnfixzmi&T i,!g^*<$. i> . * *;> : ,%-&fix it 
5*- i/>«*«-ef*ti l fc* $ Ttc i= 

%kmo> : M-£;fixtfmz>4i&o>x-. Z(D : M-£fix£&mir 

&^t : f5imx&z>tf, j-y>t&ma>'M-£fix\taim 

[00 1 6] ftic« *««©?5^f 7^7^M(D* 
ffl5QS73;4l-OLNTSiB^f -&» EH I^^-T<fc5lc % ±ffl 

ro«t-5icL.Ti#e>*Lfc^-y>, sstA^ft-s^-y 

>M£fiX 1 14, **xtt^/\V^1 Hc^^tLT^^ 
^B1W^«1 2ir^A^*tS. ^^1M8H 2lci4 

1 8 5 nmS7j2 5 4 n mOT^M-ii® £»*rr -5^^^ 
> ^4 **IT*S U » . ^^-^85 W^S 1 2 A $ 
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;g£#X 1 |C^M-^7>^4*Nt> 1 8 5 nmS.UZ 5 4 
nmO)^^5 7b<KBW$tl^t, BtT&roJ: 5 |c. KIR 

(02 ) frt>*V^ (03 ) 4<£j*£*u ElC*^ 

(03 ) fr&SttK* (O) *<£»£$;h.. 
>. 8X. S«SI=fli*.TSttlfc* (O) ft£t;;g£-:tfx 
<hft3 0aTC0)^-^> (03 ) AlftH&feX (O) ft 

[001 7] jfcivc. SttMf#4rS6#^2tt, Sffi 

/\V7°1 1 a fti!oT;tfXPfc#OltS|51 3(CjS&*L, # 
xqfc^oltSM 3 0>ttaiP 1 3 afrb?7Xf 7^7 -r 
;uA3lci!fe#-?lt>b;h.-5. :?7X^v£7-f;uA3l4. 

BS*<r*iB»4<ft*t*i*, aa-r*«kai=» sit 

8%$4n££ # X 2 $ A^tfc^ -v 97W57*5Xf77 

[0 0 18] *^>li«-*L«L^X-t?**36«. ft** 
£|::aBttxfc££Sttft3p-r©T?, T>'J*<DACG I H 

«. t©fc», 2 ft 

JStttS-rsci:l*7?#JS:uro-C» ^X^-v? JUA 3 
^<DSffi&3ft^*/1^#X 2 0)R3e#O(tl*Sffl^rtt?fT 

#x 2 ft 7"7Xf <v -7 p -r ;ua 3 ICI!J?#^ it 

;UA 3 l=SttM**#a^#X 2 ftqfe 

3 1 U SttlHttlt # X 2 A 1= ffift L ft 

t^5lr-r^^SA<fc-i>. 
[0 0 19] KTFIz. *l/>fttt£JSSlKS 

:7^x^-;/^:7^;uAirPfc£oft&7?;£l::oi^Tlft 

HI 2 (a) iCi^-r «fc ? |Z % A*X 1 14 

tixVMZ/Uyi i^&«tt**iT**l-«liB»«{Ki 2 
l-#A*+L^„ £*<tBl*r£B 1 2T-I4. 
X 1 IC!j£M-$l : 7>:?4fr b> 1 8 5 nmS.i;2 5 4 n mCD 

jSte»***jB£#x 2 t ft*. COS ttK***jE£ 

j5*.2itmm'U7i 1 a ftjioTtfxpfc^oitsn 3 

lc3Mt>^. #Xifc#"3ltSBl 3CDtttBP 1 3 a^b^ 
X^-v-77<;UA3.0)3StH73|S]lr>PtLTE^73|fi] (?-r 
;uAffl(B*fi|) Xlia*73lRllCP5e^oltb^S. :t^x?- 
0 Z> -f JUAIcft LTPtaa A^SIt&St^jg&tfX 
2 ftlRSoitS^iRilijBrLtKft-efcii&fittft < . 
7 -f ;UA(7)i|is73|S]l-« Lr-«icqs^-z>it <fc 7 I- 



ftoTl*;h.l44a*. ftffltfJl::!*. 7-c;UA(D3it^73lRll- 
*t L-Ci£73lS]A>b.S1tK*^ : fr;1^**X 2 fti^^oltfc 
7J :7^X^-;/^:?^UA3<tStti£Jft^;g^;tfX 
2a>ftttB*M*<*< ft y*S*WC*4. #Xifc£oitS|5 
1 3tf>ttiiJP 1 3 al4. |2 (b) Ic j*-t J; 7 lc. ^ 
X^-y^^-fyUAroiHirl^CTCg-^roiliS (tfXCDRfc^fcti 
•TM) ft*L-. ^©tttBP<DTO4xy h#lc$fctf>t> 

-Scfc-plCftoTL^So 

[0 0 2 0] El 2 (a) Ir^-Tcfc?!^ tfXHfc^OltSP 
#14. 51flfih.t7"7Xf -v77-f^A© 

AP.baiPtU'l-tegffl&icftoTu&o ^y--. ^x^ 

•y -7 7 -f ;UACD A P t tb p i*m e> A^L^St? ^X 5 1 

0 z> 4 ;uAftff * * * cfe 5 lt, -c?# -Sff it?3XA<il 

*lftlM*iil::ftoTl*&o MIC. 7"7Xf>^7.f^A 
<7>APtaiP<Z>SP?tlcl4. (R3l»«*IB!lfCtt^lca+L 

/=73Xft®3iLrm-^tb-r-i)<fc7icL. ^ftji^wic 

l4S1tS!Si^*;g£;tf x 2 tfaMiftl* £ 5 1- Lfco 
[002 1] 12 (a) SKSB1 5ft 

7 -r ;uA(D5ft*T.7JlR)l-*t LTfe5§t©l$ ft#-t£;*: 

^**X2ftlft^Oltfc<!:^. IiSt1 5F«q|r3tjSLfc 
S1t^^*jg"&*'X 2 14. ■J^^vW < JUA 3 A< 

sfinani 5$ajBr«m, ^x^-v-s^^uAi: 

tSfit-T S ciicft^ror*. ^^x^-^^^-f ;L-A<D^b 

i4«ntt)B«tssn l fc-^igj^ro^- '/ > t sit 

14. ^ir-^il^irflJt^tL*,, -^rofcib. 7°^x^>v 
•7 7 < ;UA 3 1 5 rtlcj»B-r*^IB.*-3tl= 

■r+t(4. Sic. ^5X^->^7^;UA<DMlb^l4-^lc 
ft -5 = 

[0 02 2] t^oT. lS8I^©7"7Xf 777^^ 

Aa>»«»m» fin*.^^x^-v7 7'-f;uA03^ib^ft 
Rib^ft»*c t*<T*#s. ^fc. aisint^x 

^<v^7-f;uAft©S-r473;il4. 7"7Xf">77<;i, 

1tSEm#*;g^**x ft §• €> o 

[0 0 2 3] g|3l=^-TJ:5lc. ^M-rSSKB^gg 

1 2ft**Xi!fe#oltg|?1 3irgtLTi£ML. ^M-^fiB*f 

1 2T-±^LfcSttK*#^;g^*iX2 
^1 1 a-C73*XR*#OltSni 3lCf|iiMbT. ^^X^-y 
-77<;UA3|zl^#oltl.7J;i : fe,fe'l)o -<Dli^. Sg^l- 
ttiiRMSSl 2#. #Xft*-3lt»1 3 7!)^t>SltLTSlJa 
§t^otl^©1?, K^t-ltKSItSa 1 2l4*ff*CD=&fi 

ft^ftrsitfiEa)^*ic-r*c < tA<-c^i.o 

H^^>^ft;RLU3fe-<riSML. ^1/>;1^?3X 1 ^<75 
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If. ^7Xf 7 ^ 7 ^ ^A©Mtl$$l6l±$ 1 4 C t 
[0 0 2 4] 

m < ft y . &gft* t t. 
*tft<ft$a<. ±eo>j:5i=. mnmmm&mi 2*><»j 

£-**X<D<D3S8&£fi< "f -Set #T 

^ffxrosss^ii-PLT*,. MiKE^-y^auE&tfStt 

[0 0 2 5] HI 4 lZ7jk-t <fc -5 l=. tfXOfc^OlfSli 

^"X2j^xf-^7< ;ua 3 icRfc^oita^ji*, 
-r ;uA©*jai1te*jl::i*IR»*<fc.&. 

[0 0 2 6] **WI=fflU^6*l«j(e*1.«5>^t Lt 
14. iJlIt Lt 1 8 5 nmSi;2 5 4 n Mtl) 

14. 2 5W C7 'V h) , 4 OW, 5 6W. 3 5 0Wf# 

flro^v^tffc-Stf. ^x^^-c/uAOTSSffiJI 
l-f4iStii 2) ©*©*><. ±lXt- K£±(f 4di*fT?* 

xtf-K£±(f Sf_#>lc, *tMH5>:fl4, a«. Wif 

[0 0 2 7] *^gBJ05S®5QS73;SI±. £ffi*aJl£i&g 
GEffiStiS. 7KU*U7^>j6»BBt LTIi. 0]*.I4. 

ftm^r^. x^u> ■ ^t->— i ^ptfu> 

■ 3^f>-1&S^1*. tK'J^>-1. ^T>-1 • 
t?U> • x^U> • 3 7C&M£t*. Z?7->— 1 • ^ 
+-tz>— 1 • ^-^-x>— 1 ■ 3 5t*S-&{*. /K'J^^Jl/ 

[0028] stfctt. anil4£iaj±£-tt£>gifl 



Ittx7^h7-^fifb*i5. ft. crow, tK'J^u 
7-f>iOTitti7^h7-it ma-e^/Ku^u^ 

[0 0 2 9] X^X K7- 1 LTIi=&«=TAIlA<^lf t. 
*t. rJAHi: LTI4. *;x>£=fA. 7K*^PvX>zf 

^AnvXl/S=fAtf$?£Ll^ 7K§5tj£AQvX>&=fA 
14. vX>^zfA^©-fi$S^(D'>ft< tt-SU^-l- 
^K^H^^^JD^-t+rft-StroT'. 7\!>)*U7-<>J(im 

a'A^^Q-rSi: vx>^3A<7>-Miie^a)^. Wig 

14. »IW4<0ftT**< A»ft*<Dtft«. 
[0 0 3 0] i?l>l3'AtLTtt, -fV^U^dA. 
^^x^rfA. ^;HfA. ^Pt'l/V-^vi> 
=fA. 7^7 'J □- h U;u ■ :7*2 vx>a A. r^'Ja- 
MJ;U- -f V^Ui/rfA. X^U> • v?x>dA^ 

JUxOT^L^ >£ftS^L53tf^Ji>£4>ft< 
1 «*D*fc3i14ftm-&1*T*fcy. *U7-r><hLTI4. 

7H')*>tLX\t. 1, 4^vi>, lttvi>, 
y ;u7F;u7^>ft£**<1£fB£;fx-i>. Li^u^-o^i 
ftlaft^At LTI4. fifijx.tfx^u>-^neu^it 

[O0 3 1] zUxmnmim&t LTI4. ^'J^-L/^-f > 

ttssi oo«figpic«L. 1 ~9 osaspmst^r-s. 

1 =TAaBiPI=J:«?ltt» {*LCm. Hff 

iBticmgL S9*i$±i:^< ft-s. 9os»spia± 
fit. #tt, ai;#i;*A<**<ftyr#, epbob*©^ 

!*^*>#A<^Ffil=fty»*L<ftL^ 15$ 14 5 0~5 
O O mffg. <fc y l,<l4 50~200//m % S 

JnHff©rt»ai4Jtli. *S#*>— 
[0 0 3 2] 1bS">— KDtWv — h t LT. tKU^D 

*vf,ftS. tt^(**Ji**-r4*feX(i*fea?8fttt 
Rjt«y^Peu>3R*BB36<»*LL^ ±SE*g^3i^«)t 

H4, 1b»v- LTl#i*i4tt(6, -T 
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[0 0 3 3] 

[SSSflJ] JUTI=, ft!S<5iJI=«o*^T. *#eB££MI=P 

SS) ^ffll^TT^jST?. 7-fM(|14 0Omiinrll 
Uiatg 5 0 m/:5K IJ4 0j/m©7<JU5M'f 1 
l= s 0 5l=iFf«fc ; 3l=, T4f<-C»LHlLfclt*lw. £1 

PP7^f /L-AWJtSI-gB^S^fTofco 0 5l=*fJ; 
31=, * *S m^Tft&Ltz* 9 1 
(i£lfl 2 1 Sift 7 9#S%. :t % /> 1 O g/m 

3 ) £a>?u v -9— £m\TA*Xttffc/<-r^1 1 l=« 
tSU Z(D>i- % y>;I-&A*X 1 185nmt254n 

m<Dsm!££&itr<5 3 5 o wansETkisw (jse^ii? 

;S£;b*X2£;tfXi!fc£-=>l+8Sl OtDSttiin 1 3 a (4g 
1 4 O O mm. R»K® 1 Omm) frkgSiSl 2 m3 /B#T? 

p P7<M3 a i=p*#oitrtSas^^oy=„ 

[0 0 3 4] P P7^^A3 a(DliXW.$-Z)\+SWt\Z\t 

"K3l!g«£8«iL.T. 7-<;uA(=ift#oitfc^©jSttK 

Lf=^i=^mL.fco ft, 7S&mm^mm-£ii*zo>i~j 

> (03 ) <D;lJgl*6 g/m3 T-fcofco 

[0035] 2 ) ni£#j 1 -cffl L^fcTKu y □ e 

U>£JBl*TT?>f 4 0 // m. 1^6 0 Ommffl 

PP7-fM3a^MLfc. £fc, 16 (a) Ic^?" 
cfc -5 f=. 1 85nmi254nm©M^Mt5 2 

coftftttBSSiglLti 2I=JS«/W^i 1 aTrtfxiifci* 
Olf»1 3l=mScLT**Xl!fe^O(t^1 OJtliL 

fc„ 0 6 (a) latfxiifc^oitgsi o£ffli*r, &$t 

811 5 rtf P P 7 -f ;UA3 a l;;§tilitt!g# A'^ 
2£tt#ol*Sfc2a>«3S»TilB|-C*y. 0 6 (b) tt 

(a) H<D±S0"C*fc-5o 

[003 6] ftfttgUCBtfglK 1 2 li^isaSgftS 3 O 0 m 
m. fg1 8mmCDt£JE*£g*T£^fifll5«-ei 2jT3£*l]l= 
t^CtCty, *3SbfiB^HI*itl3 0 Ommxft^ 
5 0 0mmti-of:. EP*>, * V>;I-£#X 1 5 
O 0 mm x rfg 3 O Omm x^J 1 O mm(D\M.J5tt-<?)<P $ 

ft s tj is] i=aia-r «nm=*>i-a mk» 

8S1 2fcLfc. £f=, Qfc#oiffflM 3 0 6 

(b) I=^-Tck5l=, Stt^-f^i 1 a^&ai&ih.fcS 



lf<b*lSJ: 5I=. ttfctiP 1 3 a0iHli7-f 
£$Bl£6 0 Ommi L, ^^Pall^l* 5 mmi: Lfc, 
[0 0 3 7] JEI=. 06 (a) l=;j*-f «fc ?l=, #XI»fc# 
Olfgpl 3Si;PP7<JI/A3 a CD#XA<ttfe£ol+ib;h. 

-&Sfltt£igjK!£H 1 5tfHL> si4K*#*;i-a-**x 

2 ^«a*i*3i=a*t<ct^ j: 5 i=-r-5 t*i=. pp7-t 

3 a #Z0>Jgil££S 1 5 F«5-C*5S14K*^-^;g^**X 
2ig«LTSi«!iI^J:7tLfc„ 5&SS8S 1 5 
li. 6 0 0 mml|iga):?i' ;UARl/6 0 0 mmltl^^rXI^ 
£oi+SB;!><5i&T; U «£l*1 0 0 0mm 

[0 0 3 8] **X?)C^-o[t73;SI*. HJ£#J 1 fcB«l=. 
3l-^>5l±<iT-^^Lfc^Vf>;I^**X 1 £%aM 2 m 
3 /B#-C^^$SfiB|t8a 1 2l=tt$gLT, tf5S 
teB*S»±*1±. ^•<D, ! S14^^*jg^*''X2^*-X 
nfc#Olfgfl 1 3l=3toTB±tiJP 1 3 a ASSESS 1 2m3 
/B#T? P P 7 -f 3 a l=l!fc£oltfc„ PP7-fM3 
a lit— -C 1 2 0°CI=iPgftLr, 2Om/»0Xt' 
— KT?jMMS«1 5ft£®iE£-t±f-„ tditzSi. PP7 
^bA3ai 5H±M*#*a*#^. 2 O&ttBfrMfi 3 g> 

[0039] (XSKM3) TK'Jx^uvatn (HK1b¥ 
(1*) 8) tHW-f^b-i >3>jfel=«fcyJl* 40 

// rru *|6 0 0mm©PE7-i'^A3 b^gLf:. ^ 
fc, 07 (a) (b) l=*-Tckai=. 1 8 5nmi 

2 5 4 nm(D^i4i^^tet*-r-5U^ 1 l : t»tCD3 5 OWCDte 

tii2^1SU ^ffie>J2tl^«l=. :tii:^i$S 

/W^"1 Is tg^/W^I 1 aXt/A*XI!*^Olta51 3 
£|£^LT#xq*£oit!gMl O^fiSLfc. 0 7 

(a) i±**xpj.#oit8«i o^mi^x. &®.mm-\ 5 

rttr P E Z> 4 JUA 3 b l=?St4^*#^;g^A*X 2 ^BJCi* 
olt^i:#(D«iCK®0-efcy, 07 (b) I* (a) 0 
<7>-t®0T*&-5o 

[0040] ±iao><fc5l=^tt|g5>:?£iE5iJ-f act 

i=cty, xmtfSMSBi 2©*3aaHitiBHi*«3 oo 

mmxfi 3 5 Ommt^§rot\ ^-V>;1^**X 1 1* 
1^350mmxi300mmxg^l OmmC7)ll73^ 
<7) cp * « S 7d |S]l=Jlal-r -5 mi=*n«*<iia«' $ *t« ct ^ 
i=Lf=c **xift#oita5i 3ro^ttii, H»J2 
t^l=Lfco 
[004 1] Ml=. 07 (a) l=*-r«fe5l=. AXPfe^ 
■=>lfg|51 3SI/P E7-c;Ui».3 b(D**XA^#Olf?>^a 

[0 0 4 2] **XDfc#Olt75;£l*. XttM2^nttlc'. 
*V^%±®X'W®Ltz*yZ'&&1iX-\ ^SSiS 1 2m 

3 /b#t?**|.* ,^tt8« 1 2i=tt$&Lr. ^-y^xi^s 
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l!fc£otf-g)!1 3l-aMoTPttiiP 1 3 a^C,jSi$1 2 m 3 
blil o o°cizJin^L. 2 0m/^©Xt'-h'-Clfi8 
Mm&GM&iSx 2 a>»ttii$Mi± 3 8>r*fcofc 0 

[0043] 2> 3T?«lSLfc7-i-;i/AI±. 

[0 0 4 4] 

Aiz^-on^or-. v ? j±mm itmt 

[Hi] ^B^O^x^-vJ? 7 -r ;uA0?a®«!iii*;i 
(O&XfiroMS £ ^ L fc«3£0 T? -5 o 
[0 2] *%BJWZf : 7*^v7Z>-( ;UA(DS®«i^;£ 

£ it L- fc t £ (D m it 0 X- fc 5 „ 
[El 3] *^BJ(0^X^-v^7^;UA(DSSSaS^;i 

coffii^ ^ * l tz 0 r* . **x nfe # o it sb t m^mm^m. 

*/W :?T-&tiLfc<h£tf>}3lx«;0-t?fc<5>. 
[0 4] ^b^o^x^-v? 7 ;uA(Da®5QSI-ffl 



•5c 

[0 6] ^j£0ij2fr t ty^ , 7X^-v^7-<;uAS®$ffi 
Stt^roiftBjur-fe-So 

[0 7] JHtflSKJ^J ^7Xf'^7^ ^asi^® 
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